Changing sensitivity to cell death during development of retinal photoreceptors.
Photoreceptor cell death occurs during both normal and pathological retinal development. We tested for selective induction and blockade of cell death in either retinal photoreceptors or their precursors. Organotypical retinal explants from rats at postnatal days 3-11 were treated in vitro for 24 hr with thapsigargin, okadaic acid, etoposide, anisomycin, or forskolin. Explant sections were examined for cell death, and identification of either photoreceptors or proliferating/immediate postmitotic cells followed imunohistochemistry for either rhodopsin or bromodeoxyuridine and proliferating cell nuclear antigen, respectively. Photoreceptor cell death was selectively induced by either thapsigargin or okadaic acid, whereas death of proliferating/immediate postmitotic cells was induced by etoposide. Prelabeling of proliferating precursors allowed direct demonstration of changing sensitivity of photoreceptors to various chemicals. Degeneration of both photoreceptors and proliferating/immediate postmitotic cells depended on protein synthesis. Increase of intracellular cyclic AMP blocked degeneration of postmitotic, but not of proliferating, photoreceptor precursors. The selective induction and blockade of cell death show that developing photoreceptors undergo progressive changes in mechanisms of programmed cell death associated with phenotypic differentiation.